Stimulation of lipid peroxidation in vitro in rat brain by the metabolites accumulating in maple syrup urine disease.
In this study we investigated the in vitro effects of the metabolites accumulating in maple syrup urine disease on lipid peroxidation in brain of young rats. Chemiluminescence and thiobarbituric acid-reactive substances were measured in brain homogenates from 7- and 30-day-old rats in the presence of 10 mM of the branched-chain amino acids L-leucine, L-isoleucine, or L-valine; their keto acids L-2-ketoisocaproic acid, L-2-keto-3-methylvaleric acid, or L-2-ketoisovaleric acid; or the hydroxy derivatives L-2-hydroxyisocaproic acid, L-2-hydroxy-3-methylvaleric acid, or L-2-hydroxyisovaleric acid separately added to the incubation medium. We observed that all amino acids, keto acids, and hydroxy acids accumulating in this disease stimulate to a variable degree the in vitro parameters of lipid peroxidation tested in homogenates of rat brain. The results indicate a possible participation of oxidative stress in the neuropathology of maple syrup urine disease patients, especially during a crisis, when the metabolites are highly increased, and point to the use of antioxidant drugs as a possible adjuvant therapy in such situations to improve the neurological status of the patients and to prevent sequelae.